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(54) Title: MEDICAL RESIDUE TREATMENT COMPOSITION 

(57) Abstract: The present invention relates to improved cleaning compositions and new methods for treating medical residue such 
as that remaining on surgical devices and appliances after use. The medical residue treatment compositions of the invention include: 
(a) at least one surfactant; (b) at least one solvent; (c) at least one co-solvent; (d) at least one nitrogen containing biocide; and (e) at 
least one organic chelating agent. 
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MEDICAL RESIDUE TREATMENT COMPOSITION 

The present invention relates to improved cleaning compositions and new 
methods for treating medical residue such as that remaining on surgical devices 
and appliances after use, 
5 BACKGROUND 

* H V^f>*!P n : h : ;b^^n d^e ve loped prima rily to aid jn ;;fh£ ^Islrrf^ctipn of 
sensitive fibre optical surgical instruments and will be descnbed herein after with 
reference to this application. However, it will be understood that the invention is 
not limited to this particular field of use. For example, the '''cqmp^'lQohs of the 
10 invention may be used to clean and sterilize other medical apparatus such as 
plastic tubing used for supplying medications and nutrients to patients during and 
following surgery, 

One of the unexplained problems of modern surgery vyher<e fibre optic 
endoscope techniques are employed is the incidence of post operative 
15 (hQSGKComial) tnfectrpris . , These infections can usually be traced to a patient who 
previous ly had su rgery using the same endoscope .. This is despite the regular use 
by hospital staff of methods to clean and disinfect endoscopes thoroughly, using 
the best chemicals and cleaning techniques recommended by instrument 
rciariufa^ 

20 The current protocols for cleaning endoscopes begin with first washing the 
outside of a freshty used instrument with an enzyme containing neutral detergent. 
: Th^ channels within the Jarger Teflon 

tubing of the instrument cover that enters a patient Then the entire inner surface 

The tubing is then rinsed 

25 with water and a disinfectant, either glutaraldehyde, peracetic acid, hydrogen 
peroxide or a mixture of the latter two. The disinfectant is then forced into the 
small teflon channels and the entire instrument is soaked in the disinfectant 
solution where it remains for a recommended period. The instrument is then 
scrupulously rinsed with sterile water and dried under asceptic conditions. 

30 There are number of disadvantages with the above recommended techniques. 

The first is that both glutaraldehyde and peractic acid have obvious well 
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documented safety disadvantages. In addition peractic acid is expensive and 
destructive to components in the endoscopes. However, the main disadvantage is 
that recent research within the Medical Department of The University of Sydney 
has found that viable microbes may still remain on or in an apparatus which has 
5 been treated by these methods. 

The major finding of the research referred to above was that in use 
endoscopes often become internally contaminated % bacterial "biofilms", These 
disU^ -chemicals 
excreted by bacteria as part of their normal life processes, which serve as a natural 
10 protective home for bacteria of alt classes Previously biofiims have been identified 
arid noted visibly or with the use of standard microscopes. However, by using 
Scanning Electron Microscopy (SEM) the inventor has now identified that the 
biofilm consists of a number of layers and most importantly there exists a thin layer 
of biofilm which is adjacent and attaches tightly to the surface of medical 
15 apparatus. This thin layer is herein referred to as the "basal layer and can carry 
:y&iit^ With St active cbtorii^s 6f vegetative bacteria and blood 

born viruses such as,the AIDS virus (HIV) arid hepatitis B (HBV), 

Importantly, bacteria and viruses found Within biofiims are highly resistant to 
both chemical disinfectants and antibiotics See *J W Costerton & P S Stewart ' 
20 Battling Biofilms' , Scientific American, July, 2001, pages 60 ±67*. As reported in 
this paper Bateria located within biofilms can require from 25 to 1500 times the 
riorfriai .quantify of bioddes and antibiotics to achieve complete sterilization. Thus, 
^iis will bfe iapp ca n g reatly increase the cost of cleaning and vire^r^ 

tear of the medicaf apparatus. 
25 For general disihfe^ oxidisirig 

agents which can eliminate microbes as part of the dj$irifectarit composition. 
However, if such agents are used to clean sensitive medical and dentaiequipment, 
problemis c^ri 

Thus for medical arid dental equipment and in pa it is 

30 necessary to use less corrosive disinfectant compositions Although, as explained 
above, it has been found that adequate cleaning has not been achievable with 
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these compositions. Whilst not wishing to be bound by theory this is thought to be 
because viable microbes embedded in the basal layer of the biofilm can survive 
precleaning and disinfecting with oxidising, disinfectants, such as peracetic acid, 
and can become a potential source of post-operative infections. 
5 Known compositions and meth that have been developed to clean and 

disinfect medica t equipment include the use of neutral detergents such as Sonidet 
(Whiteley Industries Inc) and Endozyme (Davis & GECK Inc). These compositions 
• and. m soft biofilm. 

However, Applicant has determined that these compositions do not remove, or 
10 completely kill the alt of the viable microbes, in the basal layer of the biofilm 

The inventor has also previously developed a new gtutaraldehyde concentrate 
for use with disinfecting and sterilising fibre optical surgical equipment. This new 
concentrate is described in international patent application number 
PGT/AU97^ 

15 (a) at least one mono or dialdehyde containing twp to eleven carbon atoms; 

(b) at least one glycol or poiyol^^ to ten carbon atoms; and 

(c) at least one lithium based buffer soluble in said concentrate capable of 
maintaining the concentrate at pH 6 or above. 

In this earlier invention the lithium buffer was used to control the pH of both the 
2P biQctdal^ range, ie at 

pH 6 or above. However* as noted above the usefulness of the composition of this 
earlier invention is restricted due to the presence of the glutaraldehyde. 

Clearly there is an extensive body of knowledge on detergent processes and 
chemical disinfectants/sterilants, and application techniques, used in recent times 
25 to prevent, control and eliminate biofiims from an array of inanimate surfaces. 
This, however, is not applicable for totally removing and disinfectrng/sterilizmg 
biofiims found in endoscopes, and other more complex surgical instruments. 
There is thus a clear need for a simple to use, hon-cofrosive, safe, near neutral 
chemical detergent compounds that will efficiently and reliably clean and disinfect 
30 endoscopes. 
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SUMMARY OF THE INVENTION 

According to a first aspect of the invention there is provided a medical residue 
treatment composition which includes: 
(a) at least one surfactant; 
5 (b) at least one -solvent; 

(c) at least one co-solvent; 

(d) at least one nitrogen containing biocide; and 

(e) at least one organic chelating agent. 

Applicant has surprisingly found that the above compositions provide a simple 
10 to use, non-corrosive, safe, near neutral chemical detergent product that efficiently 
ahti^ 

Whilst not wishing to be bound by theory, Applicant believes that; 
a) the solvent and co-solvent act to swell the biofilm, 
the Orga^ 
15 abHity of the nitrb 

c) the organic eheletfng age 

biocide act to work synergistically to dislodge the biofilm and/or kill the 
microorganisms therein. 
The use of chelating agents in biocidal formulations is known. For example 
; S ft liiikages on 

biological surfaces/ However, it has now been surprisingly found that the presence 
of chelating agents substantially increases the ability of certain biocidal 
formulations to dislodge biofilrns and or to kill itiicr^ 
Organic Chelating Agents 
25 The medical reside 

include one or more organic chelating agents. In a preferred embodiment the 
coitipositions of the invention may include two or mdre organic chelating agents. 
In a particularly preferred embodiment the compositions of the invention may 
include tWo or threei organic chelating agents- 
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Any suitable organic chelating agents which either enhances the biocidal effect 
of the composition and/or enhances the ability of the composition to remove or 
penetrate teiofUro -piay ; fcts . inclu^.. In. tb#-^mp : ^sitton.. 'Qf th&invgpfion. 

In addition to enhancing biocidal action of the overall composition and the 
5 penetration or removal of the biofllm r m may also act as 

buffers to regulate the pH of the compositions. 

In a preferred embodiment, the composition of the invention, includes at least 
one organic chelating agent which is a lithium containing compound. In fact the 
research cond ucted in association with the development indicates 
; 1 0^ ■ ffi^ 

are superior as compared to those including either sodium or potassliim 
compounds. This is believed to be due to the ability of the lithium ion to react with 
organic cell material in a similar manner as a hydrogen ion. Whilst not wishing to 
be bound by theory it is thought that the lithium ion, by its innate ability to form both 

15 ionic and covatent bonds with organic materials, can interpose in biological 
reactions taking place during cell reproduction and can thus interfere or inhibit one 
or more essential steps in protein synthesis. 

Suitable lithium containing compounds that may be used in the composition of • 
the invention include known lithium based buffers. The lithium containing 

20 compounds may be included in the composition of the invention in the form of 
lithium salts. Examples of lithium containing compounds include the lithium salts of 
hyd roxyorganic or organic acids, the lithium salts of a carbonate or bicarbonate or 
mixtures thereof, lithium lauryl sulphate, lithium hydroxide, lithium triphosphate, 
lithium lactate, lithium citrate, lithium tartrate, lithium methylmethacrylate, lithium 

25 glycolate, lithium acetate and lithium phosphate. Lithium salts of a carbonate or 
bicarbonate used singly or in admixture are especially preferred. 

In a particularly preferred embodiment, the composition of the invention, 
includes at least one chelating agent selected from the lithium salts of carboxylated 
and substituted ajetfiyt^^ of 

30 nitrilptriacetic acid; lithium L^S^rdin^ltMfn citrate andtrtlithium trinitriloacetate. 
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The amount of organic chelating agent to be included in the composition of the 
invention needs to be sufficient to either enhance the biocidal effect of the 
composition and/or enhance the ability of the composition to penetrate or remove 
the biofilm. However, when the organic chelating agents are also added for an 
5 additional purpose, such as to act as a buffer, then 




In a preferred embodiment, the composition of the invention, includes at least 
one organic chelating agent present in an amount from G.G5% to 2(3% by weight, 
preferably 0.5% to 5.0% by weight. 
10 In the embodiments where the chelating agent is a lithium compound the 
amount of the compound added to the composition of the invention is sufficient to 
give a lithium ion concentration of between 50 and 15,000 parts per million. In a 
more jbreferteid embodiments 

sufficient to give a lith per 
15 million. 

Examples of preferred lithium containing compounds and their preferred 
concentration ranges include: lithium bicarbonate, 0.05%-1 0.0% by weight; lithium 
carbonate, 0.05%-25.0% by weight; lithium phosphate, 0.10%-10.0% by weight; 
lithium glycolate, 0.05%-5.0% by weight; lithium lactate, O.05%-5.0% by weight; 
20 lithium citrate, 0;05%-7.5% by weight; lithium tartrate, 0.05%*5.0°/o by weight; 
lithium methylmethacrylate, 0 05%-5.0% by weight; lithium benzoate, 0:05%-2.5% 
by weight; lithium lauryl sulphate, 0.05%^.d o /o by weight; lithium 
alkylarylsulphonate, 0.05%-10 i 0% by weight; Lithium Ddwanol 3B0 dial^yl (C2-8) 
diphenoloxide disulfonate, 0.05%-10.0% by weight 
25 Nitrogen Containing Biocides 

Th4 m 
iirtpltide brte:^ 

cbmpdjsitibns may include two or more nitrogen cohtaiHing biocides. In a further 
embodiment the composition may include three or more nitrogen containing 
30 biocides. 
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Any nitrogen containing biocide that exhibits biocidal effect against 
microorganisms may be included in the composition of the present invention. The 
nitrogen containing biocide may or may not also act as a surfactant with regard to 
thie removal of the biofilm; In a preferred embodiment, a nitrogen containing 
biocide may act as both a biocidea surfactant. Suitable nitrogen containing 

biocides include biocides containing primary, secondary or quaternary nitrogen 
groups. In a preferred embodiment, the composition of the invention, includes at 
least one nitrogen containing biocide which is an amine derived biocide. 

Examples of suitable nitrogen containing biocides include alkyl (C8-14) 
dimethyl benzytammonium halides, dialky (C 4 - 10) di and trimethylbenzyl or 
ethylbenzyl ammoniun halides, alkyl (C10 - 18) amine halides or other recognized 
commercial quaternary ammonium halides, including chlorhexidine salts and 
benzethonium chloride (Hyamine 1622). 
• M alkyl (C8-18) 

dimethylbenzyl ammonium c^lpride, <^tyt Wmethyl amrrionium bromide, cetyl 
pyrimidium bromide, cetyl pyrimidium iodide, dimethyl dialkyl (C6-18) ammonium 
chlorides, chlorhexidine diacetate, chlorhe)ddine digluconate, dodecylamirie 
hydrochloride, dodecylamine gluconate, dimethyldodecylamine hydrochloride or 
glycolate, methyl bisthiocyanate, betabromo betanitrostyrene, tetrachloro 
isonaphalonitrile, 2-bro $^chlorQ-4-i30thiazolin-3pne and 

2rme^ 

The compositions of the invention may include any concentration of nitrogen 
containing biocides which exhibit biocidal effect against the classes of 
microorganisms normally found in the application? envisaged for the invention, 
The amount or concentration of nitrogen containing biocides to include in the 
composition may be determined in accordance with the Minimum Inhibitory 
: Concentration (MIC) of the individual components towards selected classes of 
microorganisms. Where more than one nitrogen containing biocide the 
composition, the concentration of biocides to be include in the composition may be 
determined |3y testing biocidal adivity using other methods appropriate for the 
intended use of the composition. 
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In a preferred embodiment, the composition of the invention, includes at least 
one nitrogen containing biocide present in an amount from 0.025% to 20% by 
weight of the final composition. In a more preferred embodiment, the composition 
of the invention, includes at least one nitrogen containing biocide present in an 
5 amount from 0.10% to 20% by weight of the final composition, more preferably 
from 0 5% to 20% by weight, yet more preferably from 2.5% to 7,5% by weight. 
Surfactants 

include one or more surfadtants. In a preferred embodiment the compositions 
10 include one or more low energy surfactants lit a further embodiment the 
compositions may include three or more surfactants. The surfactants may be 
added sing ly or in admixture when preparing the compositions of the Invention. 

Any surfactant that enhances the ability of the composition to penetrate or 
reirrlbve biofiim may be incjM^^ The 
15 surfactant should be compatible with the nitrogen containing biocides. Suitable 
surfactants include known" anionic, cationic amphoteric, zwitterionic, non-ionic 

esters, difatty acid amide quaternary molecules, monoalkyl phosphate ethers and 
cicyl succinic anhydrides. 

20 Preferably, the surfactants are very low surface tension surfactants. It is 

especially preferred that the surfactants exhibit an air water surface tension of less 
than 28 dyne/centimetre. 

The composition of the invention may include any of the known non-ionic 
sijrfertants. 1^ iridjudes 

2g at ^ti^^arit. 
Examples of such surfactants include poly (3-16) ethoxylates of alkyl (C8-T8) 
alkanols, poly (3-16) ethoxylates of alkyl (06-14) phenols and sulfate and 
phosphate esters thereof, commercial surfactants derived from block polymers of 
ethylene and/or propylene oxides with or without sriialf atkyl chiairi substitutions on 

30 the polymer chain or mixtures thereof, and alkyl (C8-18) amine oxides. 
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In instances where high foam is acceptable, non-ionic surfactants such as alkyl 
(C8-18) amine oxides may be suitable. Preferably, when high foam non-ionic 
surfactants are used, a defoaming agents such as decanol and dpdecanpl may be 
also included in the composition of the invention, 
5 In a preferred embodiment, ^ 

one anionic surfactant selected from an anionic surfactant including an aryt (C8-18) 
sulphates or sulphonates, alkyl aryl (C4-18) single or dual chain benzyl or naphthyl 
sulphonates or substituted biphenyl and biphenyloxide mono and dfsulphonates. 
Examples of such surfactants incfude but are not limited to mono sulphonated alkyl 
10 diphenyl, di sulphonated alkyl diphenyl, mono sulphonated diphenyloxide, di 
sulphonated diphenyloxide, alkyl naphthalene sulphonate, dialkyl naphthalene 
sulphonate, acidic esters of alkyl phenol and atkyl phenol polyethoxytates. 

The composition of the invention may include an anionic surfactant in the forrn 
of the ^atit pf a 

15 the composition. Preferably, the anionic surfactant is included in the form of a 

sodium, |x>tassium, am lithium salt In a preferred 

ento^ tti^a^^ 

; In ; iri^R be 

lithium or sodium dodecyi sulphate or an alkyl (C8-18) sulphonate. 
20 In some embodiments of the invention a surfactant other than an anionic or 

nonionic surfactant may be included in the composition. For example the 

surfactant may be selected from any one or iM^ 

surfactant or an ethylene oxide condensate of an amine ^ den^d surtact^t • 

In a particularly preferred embodiment, the composition of the invention, 
25 includes at least one surfactant that has at least one nitrogen group either as a 

primary; secondary or quaternary nitrogen group. Such surfactants may also act 

as bipcidal surfactants. The: action of these biocidat surfactants may be aided by 

the presence 6f addition^ 

In a particularly preferred embodiment, the composition of the invention, 
30 includes at least one surfactant selected from an alkyl polysaccharide, a nonionic 

surfactant containing from 8 to 18 carbon atoms and/or from 6 to 12 moles of 
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ethyleneoxide, an amine oxide containing from 12 to 18 carbon atoms, an 
ethoxyalte alkyl amine containing from 10 to 14 carbon atoms and 1 to 6 mole of 
ethylene oxide, an alkyl (C8-12) dimethyl benzyl amine haljde, and lauric mono, di 
or triethan diamine. 

5 In a preferred embodiment, the composition of the invention, includes at least 

one surfactant present in an amount from 0.01% to 20.0% by weight, more 
preferably frdm 0. 1 % to 1 5 0% by weight, yet more preferably from 0.5% to 1 5% by 
weight 
■ Spiveiits ;. : 

10 Any suitable solvents may be used iii the medical residue treatment 
compositions of the invention: In a preferred embodiment, the composition of the 
invention, includes at least one solvent selected from one pr more low molecular 
wejg ht pbja r winter sojybje sql\re^ 

glycols, asters, ketones , aromatic alcohols and cyblid; nitrogen solvents containing 
15 8 or le^ carbon atoms. In a particularly preferred embodiment, the composition of 
• i 411^ itivehtioft^ glycol of alkanol or a 

Any glycol or atlkanbl -"Wliiieh^ifs compatible with the other 
components of the composition may be included Preferably water soluble low 
molecular weight alkanbls, glycols and their esters having between 2 and 20 
20 carbon atoms. More preferably the glycol is a polypropylene or polyethylene 
glycols having between 2 to 9 carbon atoms. Preferred glycols may be selected 
from the lower molecular weight polyethylene glycols. Examples of suitable glycols 
include triethyleneglycot and dipropylene glycol. . 

In a preferred embodiment, the composition of the invention, includes at ieast 
25 one solvent selected from but not limited to C1-6 alcohols, esters, ethers, ketone, 
glycols and their methyr arid ethyl esters and ethers, aromatic alcohols containing 8 
or less carbon atoms, pyrrdlidone and methyl pyrfdliddne. 

In a preferred embodiment, the composition of the invention, includes at least 
one solvent present in an amouht from 0.5% to 25% by weight and more preferably 
30 from 1 .0% to 20% by weight. 
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Co-Solvents 

Any suitable co-solvents may also be used in the medical residue treatment 
compositions of the invention. In a preferred embodiment, the composition of the 
invention, includes at least one co-solvent selected from any suitable low 
molecular weight amine, amide or amide or their methy of ethyl derivative. In a 
particularly preferred embodiment, the composition of the invention, includes at 
leajst; p^ 

chosen from but not limited to acetamide, acetyl acetamide or diethylacetamine, 
pyrroiidone and methyl pyrroltdine, urea, and/or mono, di and triethanolamine and 
isopropanolamine . : :o:t: their halides. 

In a preferred embodiment, the includes at least 

one co-solvent present in an amount from 0.5% to 25% by weight and more 



include at ^ is compatible with 

the other components of the composition may be included. For example the 
can^iig sblvep 

In a prefer^ 
one carrying solvent selerted frp^ om pr 

propanpl and isopropanol, C1-C8 esters of organic acids and hydip)cy organic; 
acids, C2-C8 ketones, mono, di and trigtycoi ethers containing from 4 to 14 carbon 
atoms and their molecular variants, aromatic alcohols such as phenol, benzyl 
alcohol, ethylphenol, phenoxyethanol and nttrogeh containing solvents such as 
pyridine, pyrollidone arid their C1-C12 derivatives,and urea. Examples other 



detergents, solvent cleansers, paint strippers and both ink and varnish remover but 
which are not highly corrosive or toxic or damaging to medical apparatus such as 
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Enzymes 

In another preferred embodiment the medical residue treatment compositions 
of the present invention may also Include at least one enzyme The enzymes may 
aid the removal of the biofilm by destroying proteinaceous glycoproteins and 
5 polysaccharides. Any enzyme which is compatible with the other components of 
the compositions may be included. Examples of suitable enzymes include 
hydrolytic enzymes amylase, pectinase, protease, papaine and combinations 
thereof. 

The medical residue treatment compositions of the invention accomplish a 

10 major advance in two respects. Firstly it provides a medical residue treatment 
composition and Hiethod for effective removal of biofilm by major infective 

organisms found in typical surgical hospital situations. Secondly it provides a 
composition and method for achieving sterile surfaces without the use of a toxic, 
costly chemical biocide based on Either gtutaraldehyde or peracetic acid. 

15 The medical residue treatment compositions of the invention also offer the 

opportunity for simplified methods requiring less supervision to guarantee 

reprocessing of endoscopes and other surgical 
" instruments. There will also be reduced opportunity for bacteria, and presumably 
virus, to become resistant to biocides. 

20 Moreover simplification and increased reliability of medical residue 

treatment compositions provides significant opportunity to fully mechanize 
reprocesssing operations with less complicated arid less expensive processing 
machinery. For example* it can avoid the need to use machinery that requires an 
in-built fume extraction for neutralization or adsorption of unwanted vapors, which 

25 is the case when glutaraldhyde, peracetic acid or hydrogen peroxide are used. 

The following examples illustrate some preferred embodiments of the 
invention. However, it should be understood that the following examples are 
illustrative only and should not be taken in any way as a restriction on the 
generality of the invention as described above, 
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EXAMPLE: 1 

The following example is a Gomparative example to illustrate the effectiveness 
of the medical residue treatment composition of the invention when compared to 
other medical residue treatment c 
5 To establish a workable but representative model of the problem of residual 
biofilms, the common pathogen Escherichia co//, found in the bowel of a hospital 
patient with virulent diarrhoea, was used as a test organism. A culture of 
Escherichia coli was circulated through Teflon tubing of the type used in one 
common brand of endoscopes at a controlled rate by a pump. Circulation was 
10 continued at constant temperature until a definite blofilm had formed within the 
tubing. circulated for a ten (10) 

minute period at room temperature (20°-23°C). This was followed by a sterile 
water M 
was then trah^ 

15 were then counted. Tests were run in banks of 5 using the same culture, tubing 
arid p^^ • • 

The number of surviving organisms proved a reliable and quite repr^ehtative 
means of determining the effectiveness of detergents to penetrate and disinfect 
residual biofilms. 

20 In the first series of tests, a series of common detergents used in hospitals 

were employed with the following results: 



Table 1 Common Detergents 



Detergent Type 


Initial Culture 
efu/ml 


Recovered Bacteria 
cfu/ml 


Control - no detergent 


4 log 


4 log 


Neutral Nonionic 


: 4 fog 


2:5 log . 


Enzymatic 


4 log 


3,4 log 


Alkaline food cleaner 


4 log 


3:siog 


Mild acid bath detergent 


4 log 


3 .4 Ipg 



A second series of tests were then conducted using prior art disinfectant solutions 
25 and compositions of the invention. Applicant repeated the method as outlined for 
the common detergents above. The results of these tests are tabulated below: 
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Table 2 Disinfectant Studies 



Disinfectant Type 


Initial Culture 
cfu/ml 


Recovered Bacteria 
cfu/ml 


Neutral quaternary 


4 log 


0:5 log 


Neutral surface disinfectant 1 


4 log 


0.2 log 


Oxidising detergent 


4 log 


0.1 log 


Acidic detergent* 


4 log 


Q log 


Surfactant/lithium 


4 log 


0 log 



This is a neutral detergent based upon a glycoMuaternary-nonionic-EDTA 



2 A combination of a glycol, a lithium buffered Hydroxy acid, a chelating agent 
and a non-ionic surfactant with a pH of 2-3 undiluted or 3-5 diluted. 

3 The following model composition employed at a dilution of 1 in 10 (10%) at 
room temperature: 



40 



15 



Ingredient 


Amount 
% by 
weight 


Dobahol 916 (alkyi (c8-10) poly (6) ethoxylate 


1.0 


Triethylehfc glycol 


2,5 ■ 


Trilithium EDTA 


1.0 : :>;:r-. 


Benzalkontum chloride 


0.5 


Water 


:;^5;;-:;r::-;;i;.;" 



lie 



Ife compositions 



according to the inyehtidn a:^ In killing the microorganisms in the 

biofilm. However, 



This example is a further comparative example ^ illustrates the 

effetfl^^ 

testing protocol in this 
of endoscopes of all types; 
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10 



were prepared and held at a defined culture density range of efu/mL (colony 
forming units per miHilitre) over the period of each test. 

Lengths of both new Teflon endoscope tubing were provided by endoscopic 
equipment suppliers service 
departmertts: ^ of a 

public hospital when tubing was deemed to have reached the end of its useful life. 

Lengths of tubing \we and were maintained at 

constant temperature and the culture was circulated through the tubing by a 
peristaltic pump at constant adjusted flow rate. The tubing was exposed to the 
constant flow of bacterial culture for either 24 hours or 6 days. The tubing was 
then removed, rinsed in sterile PBS (which was kept for later examination for the 
number 
unifo^^ 

quantity, properties 



15 



suitably stained and the stain fixed. Alternatively, or in addition the tubing was 
further dissected into smaller pieces to be appropriately resin set for SEM 
examination and photography. 
20 In the first series of experiments three currently marketed enzyme 

containing : det^ u^ed to cfe^ tiiG^lms as 



was determined The results of these tests are shown in Table 3. 



25 



Detergent Type 


Initial Culture 


Recovered Bacteria 




cfu/ml 


cfu/ml ; 


Control, no detergent 


TJ 


Wot Applicable 


Nonjonic Qefergdnt 


7.7 


Log 4.5 


Enzyme Detergent A 


7.7 


Log 4 0 


Enzyme Detergent B 


7.7 


Log 2.6 


Enzyme Detergent C 


7.7 


Log 3.4 
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As noted from the results in Table 3 there was no practical difference 
between a normal neutral detergent and various enzyme based detergents as far 
as removing bacteria from tubing. 

A second series of tests were then conducted using a range of common 
5 types of industrial detergents to assess ialtematives for removing fresh bibfilm. The 
results of these tests are shown in Table 4. 

Table 4 Efficacy^ 



Detergent Type 


Initial Culture 
ofu/ml 


Recpve red Ba cteri a 
cftj/ml 


Control no detergent; : 


7.8 


Not Applicable 


Nonionic pH 8V5 


7.8 


;±gr;:::::"" : 3 


Alkaline food cleaner pH 12 


7.8 


3.5 


Mildly acidic pH 4:5 


7.8 


3.1 


Strongly acidic pM 2.1 


7.8 


:m.:,r. . 



Again, as shown by (he results in Table 4i significant numbers of bacteria 
10 su rvi v£d roU ti ne eledni iig where b iofiims exist. 

This latter procedure was repeated with an additional 1 3 types of detergents 
which are currently used for various medical, dental and industrial cleaning 
operations. Each detergent was used at the^ recomm«ended by 

the manufacturers under ambient (20-22 C) <^ndHiohs fbr 10 minutes which Is the 
15 normal time used for cleaning endocopes The results of these tests were similar to 
those shown in Table 4. 

The choree of detergent was limited, as the majority of commercially 
avaHabl^ or to 

prove toxic to htimians, Hdwever^ mildly 
20 aik^ilne,; mj^ 

containing detergents and en^me containing neutral determents and combinations 
'thereof. 

SEM photographs prepared after cleaning dramatically showed what was 
suspected None of the detergents tested removed the basal layer. The amount of 
25 the soft EPS comprising the bulk of the biofilm removed varied depending on the 
detergent or combination of detergents used.. The detergents which include an 
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oxidizing agent releasing peracetic acid and a patented solvent containing 
cleaner/disinfectant gave the best results but did not dislodge the basal layer. 

Interestingly, the detergent which included the oxidizing agent releasing the 
peracetic acid in aqueous solution left some EPS clearly hardened and showing 
5 some of the structure of the original biofilm but no damage to the underlying basal 
layer. The patented near neutral detergent left only intact basal film. All three 
enzyme containing detergents left a varying amounts of EPS without damaging the 
basal^te^ . • • 

From the results of these tests it is dear that removing biofilms from Teflon 
10 and IVPVG medical tubing is a different and more difficult challenge than those for 
which known detergents have been designed. 

A third series of tests were conducted to determine the affect of the major 
classes of biocidal-cleansers on biofilms using Medical PVC tubing as the test 
model with the results in Table 5. 
15 • .;: ; • -' : T.-v '- \'rr/. -V • ' 



Table 5 Disinfectant Studies 



Different Type Bacteria 


Initial Culture 
cfu/ml 


Recovered Bacteria 
cfu/ml 


Neutral Quaternary 


Log 9 


Log 0.8 


Amine Surface Disinfectant 


Log 9 




Oxidizing Detergent, PAA 


Log 9 


0.2 .. 


Acidic Detergent* 


Log 9 


o:5 


Viracl^n** 







* Combination of glycol, gjycollic acid, amine, EDTA acid, sold as food 
cleanser disinfectant tn aqueous solution. 
20 ** Patented aqueous solution containing lithium EDTA, glycol, amine biocide, 

While no disinfectant completely killed all organisms there was an 
improvement over cleaning compounds previously tested. Viraclean gave the 
better performance. However, not even this product killed all of the microrgan isms. 
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EXAMPLE 3 

The following medical treatment compositions in accordance with the 
present invention were prepared: 

5 Composition 1 



( 



Ingredient 


Amount % 
by Weight 


Pure water 


72.0 


Dodecylamine hydro-iodide 


7.5 


Lauryl poly (10) poly ethoxyiate 


5.0 


n^methyl pyrrolidone 


7.0 


Ethyldiglycol 


::::7 v 0::-::c:::-::::- 


Lithium ethyleriediarninetetraaeetate 


1.5 


\ PH 8.0-8.5 : 



Composition 2 



Ingredient 


Amount 


% by weight 


: Pure water 


68^0 


Cetyltrimethylamine hydrobromide 


10.0 


Laurie (C12-14) ethanolamide ; 


5.5 


Acetyfacetamide 




Propyleneacetate 


5.0 


Lithium citrate 


1;5 


Trifithjum hitiilptrracetate 


•' : T1;;S .' 


:-v:-". r-:PH:r: 8.5.9.0 


Composition 3 


Ingredient 


Ariiount 




% by weight 


Pure water ...... 


68.5 


Chlorhexidine diacetate 


4.5 • •• 


Dipfopyleneglycol 


12.5 


Lautyldimethylamineoxide 


3.0 


Alky (C8-10) poly (6-8) ethoxtfate 


2 J ' 


M6rtoethanolamineac#tate 




Lithiurii lactate 




PH 8.5-9.0 
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Composition 4 



Ingredient 


Amount 
% by weight 


Pure water 


65.5 


Alkyl (C8-10) benzyldimethylamine 
hydrochloride 


10.0 


Alkylpolysaccharide 


6.5 


Ben^laJddhol 


4.0 


Dimethy lacetylacetarnide 


5.0 


Dipropyleneglycolmethylether 


6:0 


Lithrum citrate 


1.5 


UtKium2 diethyaminetetraacetate 




PH 8v0.8.5 



Each of the^e^^ mixing the ingredients in the 

order listed and adjusting the pH to the level noted by use of the alkali or acid 
5 component of ^t^ 

HEac^ with either water, ethanol or 

isopropanol to 1 to 10 percent by volume according to need with the particular 
method of use, normally 2.5 to 5.0 percent by volume for endoscope cleaning. 

To test the effectiveness of these compositions the procedure outlined in 
1 0 Example 2 were repeated. The results of these tests showed a total kill of resid ual 
organisms on tubing treated by each composition. In other words after treating 
tubing with each of these compositions the internal surface of the tubing was sterile 
as well as free from bipfilm Accordingly, these formulations each achieve 
^ quantitative removal of PVC tubing when used as 

15 directed. 




locate any possible bacteria. However, the internal surfaces were found to be free 
of recoverable, hence infective bacteria. This result was obtained after a 10 minute 
20 soaking or circulating time of the tubing in a test composition at ambient 
temperature, the practice. Further the formulations 

developed were essentially free from operating hazard and much safer to use than 



WO 02/07789 



PCT/AUO 1/00888 



20 

the current range of chemicals produced and approved internationally for routine 
use on endoscopes. • • 

Applicant also prepared the following medical residue treatment 
5 compositions in accordance with the present invention: 



General Surgical Detergent 



Ingredient 


Amount 
% by weight 


Dobanol 916 (Shell Chemicals Inc.) (Alkyl C8-10) poly (6) 
ethoxylate) y 


0.25 


Triethylene glycol : 


1.0 


Lithium lactate 


0.9 


Lithium lauryl sulphate 


0.15 


Octylpheno! poly (10) ethoxylate 


0.15 


f rilithium ethylenecliamine tetfa acetate 


005 


Urea hydrobromide 


0.35 


Getyl tflmethyl ammohium bromide 


0.3 


Dialkyl (C8-1 0) dimethylbenzylammonium chloride 


0.3 


Water (deionised) 




Balance : : 


•ndoscope Detergent 




ingredient 


Amount 
% by weight 


Alky] (C8-11) poly (5-8) ethoxylate 


0.15 


Alkyl (C 1 1-1 4) poly (1 0-16) ethoxylate 


0.15 


Ethylene glycol diethylether 


7:0 


n-methyl pyrrolidone 


5.9 


Lithium citrate 


1.5 


Trilithium EDTAt 


0.25 


Alkyl (C9-10) dimethylbenzylammonium chloride 


3 5 


Isopropanol 


7.5 


Lithium methylmethacrylate 


0.25 


. Water : : : 


Balance 
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Powdered Oxidising Detergent-Disinfectant 



Ingredient 


Amount 
% by weight 


Sodium perborate m 


35,5 


Tetraacetyl ethylenediamine ^ 


18.5 


Tartaric acid 


18.0 


Teric 305 (Huntsman Chemicals Inc) 
Alkylphenol polyethoxylate phosphate 


3.0 


Flu rad fl uros urfactan t(D u Pont Inc.) 


0.1 


Lithium carbonate 


15.6 


Hyamine 1622 quaternary biocide (Lonza inc.) 


2.5 


Dequest phosphonate chelatant (Monsanto Inc.) 


05 


Amylase enzyme 


0.05 


Urea 


2.0 


Sodium sulphate anhydrous 


balance 



Circulating Detergent-Disinfectant 



Ingredient 


Amount 
% by weight 


Lithium lactate 


5.0 


Trisodtum phosphate 


5.0 


EDTA Li4 


0.75 


Nitrilotriacetic acid, trisodium satt 


0.75 


i^rix)Jidone 


4.0 


Berol 522 (nonionic - catipnic blend) AZKO Noberf Inc. 


3.5 


Dimethytoodecylamine glycolate 


2;0 


Dodecyl alcohol (defoaming agent): 


o:is 


Ethyleneglycol ethylethef 


3:5 


Lithium methyl methacrylate 


to 


VVater • -\: ::::X: : ;::.{:t 


balance 



Altaic Detergent-Disinfectant 



ingredient 


Amount 
% by weight 


Lithium glycolate 


20.0 


EDTA acid 


1.0 


alkyl €12 amine oxide 


5.5 


Flurad SBN 


0.1 


Lauryldimethylamine hydrochloride 


2,5 


Hexylerie glycol 


7.5 


Triethanolamine hydrochloride 


3.0 


Dodecyl alcohol (defoaming) ' 


0.15 


Water 


balance 
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The above compositions were evaluated using the same method as set out 
in Example 1 . The results indicated that these compositions were effective against 
biofilms. 

It will be obvious to those well versed in the art that modifications of the 
5 formulations of the compositions described herein can be made without departing 
from the scope and principles disclosed All such variations are 

considered within the scope of the invention described in this patent disclosure. 
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CLAIMS: 

1 . A medical residue treatment composition which includes: 

(a) at least one surfactant; 

(b) at teast one solvent; 

5 (c) at least pne co-solvent; 

(e) at least one organic chelating agent. 

2. A composition accord ing to claim 1 which includes at least one chelating 
agent selected from the lithium salts of hydroxyorganic or organic acids, the 

10 lithium salts of a carbonate or bicarbonate or mixtures thereof, lithium lauryl 
sulphate, lithium hydroxide, lithium triphosphate, lithium lactate, lithium citrate, 
lithium tartrate, HM^ glypolate, lithium acetate, 

lithium phosphate, and trilithrum trinrtriloacetate. 

3. A composition a^oM one chelating 
15 agent selected from the lithium salts of carboxyjated and substituted 

diethylamide, or substituted derivatives of ethylenediamine, lithium lactate and 
dilithium citrate. 

4o A composition according to any one of the preced ing claims which includes 
at least bne p^ 

20 byv!^ 

5. A composition according to claim 1 Which includes at least one organic 
^ chelating agent selected from lithium bicarbonate, 0.05%-10.0% by weight; lithium 

carbonate, 0 05%-25.0% by weight; lithium phosphate, 0.10%-10.0% by weight; 

lithium glycolate, 0.05%-5.0% by weight; lithium lactate, 0.05%-5.0% by weight; 
25 lithium citrate, 0.05%-7.5% by weight; lithium tartrate, 0.05%-5.0% by weight; 

lithium methylmethacrylate 0.05%-5.0% by vyeight; Ijthium benzoate, 0.05%-2.5% 

by weight; lithium lauryl sulphate, 0.05%^4,0% by weight; lithium 

alkylaiylsulphonate, 0.05%-10,0% by weight; Lithium Dowanol 3B0 diatkyl (C2-8) 

diphendloxide disu^ by weight 

30 6. A composition accord one of the preceding claims which includes 

at least one nitrogen selected from an alkyl (C8-14) dimethyl 
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benzylammonium halide, a dialky (C 4 -10) di or trimethylbenzyl or ethylbenzyl 
ammonium halide, an alkyl (C10 - 18) amine halide or other recognized 
commercial quaternary ammonium halide, including chlorhexidine salts and 
benzethonium chloride (Hyamine 1622). 
5 7. A composition according to any one of the preceding claims which includes 
at least one nitrogen containing biocide selected frbrri ah alkyl (C8-18) 
dimethylbenzyl ammonium chloride, cetyl trimethyl ammonium bromide, cetyl 
pyrimidium bromide, cetyl pyrimidium iodide, a dimethyl dialkyl (G6-18) ammonium 
chloride, chlorhexidine diacetate, chlorhexidine digluconate, dodecylamine 
10 hydrochloride, dodecylamine gluconate, d imethyldodecyla mine hydrochloride or 
glycblate, methyl bisthibcyariate, betabromo or betanitrbstyrene, tetrachloro 
isonaphalonitrile, 2-bromo-2-nitro-1,3-propanol, 5-chloro-4-isothiazolin-3one and 
2-methyl-4-isothiazolin-3one. 

8. A composition according to any one of the preceding claims which includes 
15 at least one nitrogen containing biocide present in an amount from 0.5% to 20% by 

weight. 

9. A composition according to any one of the preceding clairhs which includes 
at least one surfactant selected from an al kyi polysaeeha fid e surfactant; a nonionic 
surfactant; an alkyl, aryl or amine halide surfactarit; a pblyethoxyiaite of an 

20 alkylamine surfactant, and a laiiric mono, di of friethanbtamine. 

10. A composition according to any one of the preceding claims which includes 
at least one surfactant selected from a nonionic surfactant containing froiti 8 to 18 
carbon atoms and/or from 6 to 12 rribles of ethyleneoxide, an amine oxide 
containing from 12 to 18 carbon atoms, an ethpxyaite alkyl amine containing from 

25 10 to 14 carbon atoms and 1 to 6 mole of ethylene oxide, an alkyl (G8-12) dimethyl 
benzyl amine halide, and a faufio mbno, di ortriethianolamine, 
1 1 0 A composition according to any one of me preceding claims which includes 
at least one surfactant present in an amount from 6.5% to 15% by weigfht. 
12, A composition according to any one or more of the preceding claims which 

30 includes at least one solvent selected from one of rribre low molecular weight ppjar 
water soluble solvents chosen from prima ry or secondary alcohols, glycols, esters, 
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ketones , aromatic alcohols and cyclic nitrogen solvents containing 8 or less 
carbon atoms. 

13. A composition according to any one of the preceding claims which includes 
at least one solvent selected from a (G1-6) alophol, ester, ether, ketone, glycol or 

5 their methyl and ethyl esters and ethers, an aromatic alcohol containing 8 or less 
carbon atoms, pyrrolidone and methyl pyrrolidone. 

14. A composition according to any one of the preceding claims which includes 
at least one solvent p resent in an amount from 1 .0% to 20% by weight. 

15. A composition according to any one of the preceding claims which includes 
10 at least one co-solvent selected from one or more amines or amine denvatives of 

an ac^tamide, a or methyl C 

pyrrolidine, area, or a mono ,di or triethanolamine and isopropanolamlne or their 
halides. 

16. A composition according to any one of the preceding claims which includes 
15 at least one co-solvent present in art amount frbm 1 ,0% to 20% by weight. 

17. A composition substantially as herein before described with reference to 
any one of the examples. 
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